The Design and Research of a New Low Cobalt-molybdenum Niobium-containing Ni-base Superalloy for 700 ̊C Advanced Ultra-supercritical Power Plants  by Wu, Y.S. et al.
 Procedia Engineering  130 ( 2015 )  617 – 627 
Available online at www.sciencedirect.com
1877-7058 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).








aSchool of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China 
$EVWUDFW
$QHZ1LEDVH1EFRQWDLQLQJVXSHDOOR\RI ORZ&R0R1L&U&R0R:1E7L$O&wtZDVGHVLJQHG
IRU  & DGYDQFHG XOWUDVXSHUFULWLFDO SRZHU SODQW DSSOLFDWLRQ DQG WKH ERLOHU VXSHUKHDWHUUHKHDWHU WXEHV ZHUH VXFFHVVIXOO\
PDQXIDFWXUHG7KHDOOR\GHVLJQZDVFRQGXFWHGE\WKHUPRG\QDPLFVDQGG\QDPLFVFDOFXODWLRQXVLQJ7KHUPDO&DOFDQG-PDW3UR


















© 2015 The Authors. Published by Elsevier td. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ICPVT-14









DVKLJK DV &HYHQKLJKHU7KHUHIRUH WKH VXSHUKHDWHU DQG UHKHDWHUPDWHULDOVZLOO EH UHTXLUHG IRUKLJK VWUHVV
UXSWXUHVWUHQJWK!KUXSWXUHOLIHDW03D&KLJKR[LGDWLRQFRUURVLRQUHVLVWDQFHPPFURVV
VHFWLRQ ORVV LQ  K DW  & JRRG PLFURVWUXFWXUH VWDELOLW\ QR KDUPIXO SKDVHV IRUPDWLRQ DQG ORZ J

FRDUVHQLQJUDWHDWKLJKWHPSHUDWXUHORQJWLPHVHUYLFHWRJHWKHUZLWKJRRGZRUNDELOLW\DQGZHOGDELOLW\>@8SWR
QRZRQO\1LPRQLF+D\QHVDQG,QFRQHOFDQPHHW WKHUHTXLUHPHQW WKDW WKHVWUHVVUXSWXUHVWUHQJWKDW
 & IRU  K LV KLJKHU WKDQ03D >@+RZHYHU1LPRQLF  DQG+D\QHV  DUH LQ GHYHORSPHQW IRU
VXSHUKHDWHUUHKHDWHUWXEHVDQGKDYHQRWEHHQLVVXHG$60(FRGH\HW>@7KHPLFURVWUXFWXUHVWDELOLW\RI,QFRQHO
LVQRWVDWLVI\LQJ,QFRQHO+DOOR\ZKLFKLVPRGLILHGIURP,QFRQHOLVDSURPLVLQJDOOR\IRU&$









0& DQG0&ZKRVH FDOFXODWHG FKHPLFDO FRPSRVLWLRQV DUH VKRZQ LQ7DEOH*HRPHWULFDO FORVHSDFNHGSKDVHV
*&3 Ȗ






3KDVH 1L &U &R 0R : $O 7L 1E &
J         WUDFH
J
         
K         
V         
P        WUDFH 
0&       WUDFH WUDFH 
0& WUDFH  WUDFH   WUDFH   

$FFRUGLQJ WR WKH FDOFXODWLRQ UHVXOWV WKH FRQFHSW RI ³/RZ &R0R´ 1LEDVH DOOR\ KDV EHHQ SXW IRUZDUG 7KH
UHDVRQDEOHUDWLRRIVROXWLRQVWUHQJWKHQLQJDQGSUHFLSLWDWLRQVWUHQJWKHQLQJHOHPHQWVZDVSUHGLFWHGRQWKHEDVLVRIWKH
³/RZ &R0R´ FRQFHSW E\ IXUWKHU WKHUPRG\QDPLF DQG G\QDPLFV FDOFXODWLRQ ZLWK 7KHUPDO&DOF DQG -PDWSUR
FRPPHUFLDOVRIWZDUH7KURXJKPHWDOOXUJLFDODQGKRWFROGZRUNLQJSURFHVVLQJWKHWXEHSURGXFWVRIQHZO\GHVLJQHG
DOOR\ZHUHVXFFHVVIXOO\PDQXIDFWXUHG












3.1. The effect of alloy elements on precipitates 
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DGGLWLRQERWK7LDQG1EFDQSURPRWHWKHIRUPDWLRQRIKSKDVH
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3.2. New alloy design 
3.2.1. A “Low Co-Mo” Ni-base alloy 
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3.2.2. The reasonable content range of main alloying elements 
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